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Date: 10 February 2002
To: Bechtel Hanford Inc. (technical representative) JUN 10 2002 D
From: TechLaw, Inc.
Project: 200-TW-1 &2 - Soil Sampling EDMC
Subject: Radiochemistry - Data Package No. H1481-ES (SDG No. H1481)

INTRODUCTION

This memo presents the results of data validation on Data Package No. H1481-ES

prepared by Eberline Services ( ES). A list of samples validated along with the

analyses reported and the method of analysis is provided in the following table.

B12C89 1 8/23/01 ) Soil I C I See note 1

B12DC1 1 8/24/01 1 Soil I C ) See note 1

1-Tritium; carbon-14; nickel-63; total strontium; americium-241; technetium-99; isotopic uranium,

plutonium and thorium; neptunium-237; gamma spectroscopy; total uranium.

Data validation was conducted in accordance with the BHI validation statement of

work and the 200-TW- 1 Scavenged Waste Group Operable Unit and 200-TW-2

Tank Waste Group Operable Unit Rl/FS Work Plan, DOE/RL-2000-38, Rev. 0,

February 2001. Appendices 1 through 6 provide the following information as

indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification

Appendix 3. Qualified Data Summary and Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation

Appendix 5. Data Validation Supporting Documentation
Appendix 6. Additional Data Requested by Client

DATA QUALITY PARAMETERS

• Holding Times

Holding times are calculated from Chain-of-CUstody forms to determine the

validity of the results. The maximum holding time for radiochemical analysis is

6 months.

All holding times were acceptable.
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• Method Blanks

Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory

reagent, sample container, or detector contamination. If blank analysis results

indicate the presence of an analyte above the minimum detectable activity

(MDA), the following qualifiers are applied: All positive sample results less than

five times the highest blank concentration are qualified as estimates and flagged

"J"; sample results below the MDA are qualified as undetected and flagged "U";

sample results above the MDA and greater than five times the highest blank

concentration are not qualified.

All blank results were acceptable although the target required quantitation limits

(TRQLs) were exceeded for 18 of the 29 analytes.

No field blanks were submitted for analysis.

• Accuracy

Accuracy is evaluated from laboratory control sample (LCS) or samples and

spiked samples from the analytical batch. Measured activities are compared to

the known added amounts. The acceptable LCS and matrix spike (MS) recovery

range is 70-130%. In addition, samples may be spiked with a radiochemical

tracer to assist in isolating the radioisotope of interest with the yield of the

tracer being used in calculating sample activity. The acceptable range for tracer

recovery is 20% to 105%. Spike sample results outside the above ranges result

in associated sample results being qualified as estimates, or not qualified,

depending on the activity of the individual sample. Results are rejected for

LCS/BSS recoveries of less than 30%, tracer recoveries of less than 20%, and

tracer recoveries of greater than 115% for detected results.

Due to the lack of a matrix spike analysis, all carbon-14 and total uranium

results were qualified as estimates and flagged "J".

Due to a tracer recovery of 106%, the americium-241 result in sample B12C89

was quailified as an estimate and flagged "J".

All other accuracy results were acceptable.
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• Laboratory Duplicates

Analytical precision is expressed by the relative percent differences (RPD)
between the recoveries of duplicate matrix spike analyses performed on a
sample in the analytical batch. Precision may alternatively be assessed using
unspiked duplicate analyses performed on a sample in the analytical batch. If
both sample and replicate activities (concentrations) are greater than five times
the TRQL and the RPD is less than 35%, no qualification is required. If either
activity (concentration) is less than five times the TRQL, the RPD control limit is
less than or equal to two times the TRQL. If the RPD Is outside the applicable
control limit, associated results are qualified as estimated detects or estimated
non-detects.

Due to the duplicate not being prepared with the sample, the neptunium-237
result in sample B12DC1 was qualified as an estimate and flagged "J".

All other duplicate results were acceptable.

No field duplicates were submitted for analysis.

• Detection Levels

Reported analytical detection levels are compared against 200-TW-1 Scavenged
Waste Group Operable Unit and 200-TW-2 Tank Waste Group Operable Unit
RI/FS Work Plan, DOE/RL-2000-38, Rev. 0, February 2001 TRQLs to ensure
that laboratory detection levels meet the required criteria. Twenty-five of fifty-
eight analytes were reported above their TRQL. Under the BHI statement of
work, no qualification is required. All other reported laboratory MDAs were at
or below the analyte-specific TRQL.

• Completeness

Data package No. H1481-ES was submitted for validation and verified for
completeness. Completeness is based on the percentage of data determined to
be valid (i.e., not rejected). The completion percentage was 100%.

MAJOR

None found.
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MINOR

Due to the lack of a matrix spike analysis, all carbon-14 and total uranium results
were qualified as estimates and flagged "J". Due to the duplicate not being
prepared with the sample, the neptunium-237 result in sample B12DC1 was
qualified as an estimate and flagged "J". Due to a tracer recovery of 106%, the
americium-241 result in sample B12C89 was quailified as an estimate and flagged
"J". Data flagged 'J' is an estimate, but under the BHI validation SOW, the data
may be usable for decision-making purposes. All other validated results are
considered accurate within the standard error associated with the methods.

Twenty-five of fifty-eight analytes were reported above their TRQL. Under the BHI
statement of work, no qualification is required.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-2000-38, Rev. 0, 200-TW-1 Scavenged Waste Group Operable Unit and
200-TW-2 Tank Waste Group Operable Unit Rl/FS Work Plan, February 2001.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data vaiidators in compliance with the BHI

statement of work are as follows:

U - Indicates the compound or analyte was analyzed for and not detected

above the minimum detectable activity (MDA) in the sample. The value

reported is the sample result corrected for sample dilution and moisture

content by the laboratory. The data is usable for decision making

purposes.

UJ - Indicates the compound or analyte was analyzed for and not detected at

concentrations above the minimum detectable activity (MDA) in the

sample. Due to a minor QC deficiency identified during the data

validation, the associated quantitation limit is an estimate, but is usable

for decision making purposes.

J - Indicates the compound or analyte was analyzed for and detected. Due

to a minor QC deficiency identified during the data validation, the

associated concentration is an estimate, but the data are usable for

decision-making purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due

to an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in

the sample. Additionally, the data is unusable due to an identified major

QC deficiency.
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: H1481 REVIEWER: DATE: 2/10/02

7
PAGE^OF^

TLI

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Neptunium-237 J B12DC1 Duplicate not
prepared with
the sample

Americium-241 (aspec) J B12C89 Tracer recovery

Total uranium J. All No matrix spike

Carbon-14
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PCi/G) Paga_t of_7

Pro : BECHTg-HIWFORD

Lebwet : ehe6r eendwe

C. 8DO• H 1481

Sareple 9Ynbar B12C89 B12DC1

Bernuts

Stopple Daa 06/23/01 08/24/01

cnoL B..u n Be.r e w.u o. ne.a n newr n B.at n B..,rt n B.am n
Tder.o 400 11.6 u 3.e5 U
Cnbon•14 80 1.40 W 0.381 W

NWloal-68 30 -175 U• -138 U•

Total SoanOrm 1 940000 2340000

Anrrioianf241 1 5690 J 2820

Tedartluo-BD 15 32.9 4.27

Tnwa.r.22e 0 u 6.24 U
nhedrn.230 •11.2 U 68.1 u
Thodurr232 1 5.81 U. -8.19 U•
Tofd Wriun Iawq) 1 51.3 J 147 J

Uredutf233 1 -40.0 U. 19.5 U•

Uradun-235 1 0 U. 0 U•

Uradu11-239 1 00.0 U. 19.5 U.

Nepwnllunt237 1 24.3 U• -17.9 W

Pkrtaiuo-239 1 481 U• 755 U•

Plulaiuo-239/2A0 1 153000 77300

236 244

Cc6.ake0 0.05 U U. U U.

Cedun 137 0.1 102000 153000

Badr1Wt-229 0.1 U U. U U.

Rsdhof229 0.2 U U. U U.

sumpriourn 152 0.1 U U. U U•

Ramopriumn 154 0.1 200 U U.

Eumplam 155 0.1 U U. U U.

Thaim228 (pnmN U U U U

TMrFer•232 ( U U U U

Urariuo-2391 U U U U

Urrir^23819armr) U U U U

Anwrim.n-241 4920 U u
• - TROL a.ce.ded

Laboratory applied non-deteot qualifiers •U• have been Induded in this tabb to minimlze mlp-Interpreta0on of reeulb. All other qualifiers shown were applied during validation.



SBBRLINB 88RVIC$S/RIC$MOND
BANPLE DSLIV=RY GROUP 81481

R108152-01
DATA S888T

812C89

SDG 7070

Contact Melisaa C. Mannion

Lab sample id RI08152-01

Dept sample id 7070-001

Received 08/29/01

t Solids ' 88.3

Client/Case no i]anfgrd Sl'H1481

Contract No. 630

Client sample id B12C89

Location/Matrix B-7A/200 E SOLID

Collected/Weight 08/23/01 01:30 463.0 a

Custody/SAP No B01-058-166 H01-0s8

ANALYTi CA8 NO
RtBULT
pci/g

2o ERR

(COUNT)

1mA
pCi/g

RDL

pCi/g

QIIALI-

IIXRS T88T

Tritium 10028-17-8 11.6 8.2 13 400 U H
Carbon 14 14762-75-5 1.40 2.1 3.6 50 U-T C
Nickel 63 13981-37-8 -175 540 920 30 U NI_L
Total Strontium SR-RAD 940000 6200 330 1.0 ?. SR
Americium 241 14596-10-2 5690 1600 870 1.0 ^ AM
Technetium 99 14133-76-7 32,9 3.6 4.0 15 TC

Thorium 228 14274-82-9 0 23 54 U TH
Thorium 230 14269-63-7 -11.2 56 99 1.0 U TH
Thorium 232 TH-232 5.61 11 43 1.0 U TH
Total Uranium (ug/g) 7440-61-1 51.3 5.4 0.28 0.10 Po--T U, T
Uranium 233 U-233/234 -40.0 40 150 1.0 U

_
U

Uranium 235 15117-96-1 0 48 190 1.0 U U
Uranium 238 U-238 60.0 80 150 1.0 U U
Neptunium 237 13994-20-2 24.3 97 190 1.0 U NP
Plutonium 238 13981-16-3 481 480 920 1.0 U PU
Plutonium 239/240 PU-239/240 153000 14000 920 1.0 PU
Potassium 40 13966-00-2 236 51 47 9AM
Cobalt 60 10198-40-0 U 6.1 0.050 U GAM
Cesium 137 10045-97-3 102000 100 31 0.10 tiAM

Radium 226 13982-63-3 U 49 0.10 U GAM
Radium 228 15262-20-1 U 31 0.20 U dAYI

Europium 152 14683-23-9 U 110 0.10 U 6AM

Suropium 154 15585-10-1 200 25 21 0.10 GAM
8uropium 155 14391-16-3 U 200 0.10 U GAM
Thorium 228 14274-82-9 U 48 U 6AIH
Thorium 232 TH-232 U 31 U GAM
Uranium 235 15117-96-1 U 130 U <iAM

Uranium 238 U-238 U 1200 U c3AM

200-T9I-1 & 2 - Soil Sampling

Lab id TMANC

Protocol Hanford
DATA SH6STS Version yer 1_0

Page 1 Form DVD-DS

SW0tAR7 DATA BZCTION Version 3.06

Page 25 Report date 11/19/01

tf-wf.1
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SBSRLINE SERVICES/RIC$MOND
SAIQLE DELiyERY 6ROD8 81491

R108152-01 H12C89
D A T A S 8 E 8 T , c o n t

SDG 7070 Client/Case no Hanford SDG 111481
Contact Melissa C. Mannion 'Contract No. 630

Lab sample id R108152-01 Client sample id B12C89
Dept sample id 7070-001 Location/Matrix B-7A/200 ESOLID

Received 08/29101 Collected/Weight 08123/01 01:30 463.0 a
% solids 88.3 Custody/8AF No $01-058-i66 801-058

REBDLT 20 ERR YD11 EDL QVAki-
ANALYTE CLS NO pCi/4 (CCDN'k) pci/9 pci/Q EIERB TEST

Americium 241 14596-10-2 4920 53 70 p,pM

200-TW-1 & 2 - Soil Sampling

DATA 88EET8

Page 2
s91001RY DATA SECTION

Page 26

^

Lab id TFOINC
Protocol ^lord
Version Ver 1.0

Form DVD-DS

Version 3.06
Report date },)./19/01
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EBSRLINE SERVICSS/RICB'ffiOND

SAMPLB DELZV$RY GROUP 81481

R108152-02

DATA SHEET
812DC1

SDG 7070

Contact Melissa C. Mannion

Lab sample id R108152-02

Dept sample id 7070-002

Received 08/29/01

! solids 89.8

Client/Case no Hanford SDO}j1481

Contract No. 630

Client sample id B12DC1

Location/Matrix B-7A/200 E SOLID

Collected/Weight 08124/01 02:00 555.4 q

Custody/SAP No jQj:058-206 BO1-058

ANALYTS CAB NO

R$SULT

pCi/4

2a RRR

(COUNT)

l®A

Pci/g

RDL

PCi/Q

QUALi-

FSmtB TRST

Tritium 10028-17-8 3.65 8.1 14 400 U H

Carbon 24 14762-75-5 0.361 2.3 3.8 50 U 7 C

Nickel 63 13981-37-8 -136 540 930 30 U NI_L

Total Strontium SR-RAD 2340000 9700 31 0 1:0 SR

Americium 241 14596-10-2 2620 1300 1000 1.0 AM

Technetium 99 14133-76-7 4.27 1.8 4.0 15 fir TC

Thorium 228 14274-82-9 6.24 12 48 U TH

Thorium 230 14269-63-7 68.1 62 76 1.0 U TH

Thorium 232 TH-232 -6.19 12 47 1.0 U TH

Total Uranium (ug/g) 7440-61-1 147 16 0.28 0.10 ,ws S U_T

Uranium 233 U-233/234 19.5 78 150 1.0 U U

Uranium 235 15117-96-1 0 47 180 1.0 U U

Uranium 238 U-238 19.5 39 150 1.0 U U

Neptunium 237 13994-20-2 -17.9 36 140 1.0 U S NP

Plutonium 238 13981-16-3 755 650 820 1.0 U PU

Plutonium 239/240 PU-239/240 77300 7700 820 1.0 PU

Potassium 40 13966-00-2 244 66 61 GAM

Cobalt 60 10198-40-0 U 12 0.050 U 6AM

Cesium 137 10045-97-3 153000 200 38 0.10 GAM

Radium 226 13982-63-3 U 93 0.10 U GAM

Radium 228 15262-20-1 U 62 0.20 U GAM

Europium 152 14683-23-9 U 210 0.10 U GAM

Europium 154 15585-10-1 U 44 0.10 U GAM

Europium 155 14391-16-3 U 180 0.10 U GAM

Thorium 228 14274-82-9 U 94 U GAM

Thorium 232 TH-232 V 62 U GAM

Uranium 235 15117-96-1 U 260 U GAM

Uranium 238 U-238 U 1800 U GAM

200-TW-1 & 2 - Soil Sampling ? i(a1flz

DATA SHSETS

Page 3

SWDaRY DATA SECTION
Page 27

Lab id TMANC
Protocol Hanford
veraion Vsr 1.0

Form DVD-DS

Version 3.06

Report date 11/19/01

0^^^^f,^3



EBERLINE SERVICES/RICEMOND
SAlO?LS DELIVERY CMOUII 814 81

R108152-02 B12DC1

DATA SEEET, aont

5DG 7070 Client/Case no Hanford SDG_H1481..

Contact Melissa C. Mannion Contract No.630

Lab sample id R108152-02 Client sample jd B12DC1

Dept sample id 7070-002 Location/Matrix B-7A/200 E SOLID

Received 08/29/01 Collected/Weight 08/24/01 02:00 555.4 a

t solids 89.8 Custody/SAP No 801-058-206 BO1-058

RSSULT 2a ttRR MDA RDL QU"I-

ARALYTE CAS NO pCi/g (COUNT) pCi/g pci/g 7iSR8 TsST

Americium 241 14596-10-2 U 1600 U GAM

200-TW-1 & 2 - Soil Sampling

DATA SHE8T8

Page 4

SUI®GRY DATA SlCTION

Page 28

^

e,Z..//pl0

Lab id TMANC
Protocol ganford

versioa Ver 1.0
Form DVD-DS

Versioa 3.06

Report date 11/19/01
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation



Eberline Services
W.O. No. R1-08-152-7070

Bechtel Hanford inc.
SDG H1481

Case Narrative Page 1 of 2

1.0 GENERAL

Bechtel Hanford Inc. (BHi) Sample Delivery Group H1481 was composed of two solid
(soil) samples designated under SAF No. B01-058 with a Project Designation of. 200-
TW-1 &-2 - Soil Sampling. Due to the high activities of strontium, Cs-137, Am-241, and
plutonium in the samples the sample aliquots had to be reduced substantially to prevent
contamination in the laboratory and cross contamination of samples.

The samples were received as stated on the Chain-of-Custody documents. Any
discrepancies are noted on the Eberiine Services Sample Receipt Checklist. The
results were transmitted to BHI via e-Fax on November 7, 10 and 19, 2001.

2.0 ANALYSIS NOTES

2.1 Isotopic Plutonium Analyses

Due to low yields (less than 20%) the Pu samples were reanalyzed with new QC
samples. No other problems were encountered during the course of the
anaiyses.

2.2 Total Strontium Analyses

No problems were encountered during the course of the analyses.

2.3 Nickei-63 Analyses

No problems were encountered during the course of the analyses.

2.4 Americtum-241 Analyses

There was Pu-239 on the Am-241 planchets. The samples were reworked in
chemistry but the yields for the reworked samples were below 20%. Due to the
low yields the Am-241 samples were reanalyzed with new QC samples. The
results from the reanalysis are reported herein. No other problems were
encountered during the course of the analyses.

2.5 Gamma Spectroscopy Analyses

No problems were encountered during the course of the analyses.

2.6 isotopic Thortum Analyses

No problems were encountered during the course of the analyses.

2.7 Technetium-88 Analyses

No problems were encountered during the course of the analyses.

2.8 Neptunium-237 Analyses



Eberline Services
W.O. No. R1-08-182-7070

Bechtel Hanford inc.
SDG H1481

Case Narrative Page 2 of 2

Due to a low yield (less than 20%) Np-237 sample B12C89 was reanalyzed with
new QC samples. No other problems were encountered during the course of the
analyses.

2.9 Carbon-14 Analyses

The C14 LCS percent recovery (78%) was below the 3a limits (87 to 113%) and
the laboratory protocol limits (80 to 120%), but within BHI's limits (70 to 130%).
No other problems were encountered during the course of the analyses.

2.10 Isotopic Uranium Analyses

No problems were encountered during the course of the analyses.

2.11 Total Uranium Analyses

There was contamination in the method blank (0.42 µg/g). The activity was
above the ROL (0.1 µg/g) for total uranium, but less than 5-times the MDA (0.28
µg/g). No other problems were encountered during the course of the analyses.

2.12 Tritium Analyses

The H3 matrix spike had a percent recovery (79%) below the 3a limits (87 to
113%) and was slightly below the laboratory protocol limits (80 to 120%), but
within BHI's limits (60 to 140%). No other problems were encountered during the
course of the analyses.

Case Narrative Certification Statement

"I certify that this data package Is in compliance with the SOW, both technically
and for completeness, for other than the conditions detailed above. Release of
the data obtained In this hard copy data package has been authorized by the
Laboratory Manager or a designee, as verified by the following signature."

!/GG(.^/Y^.,. Adrr^
Meiissa C. Mannion
Program Manager

.) lAtw^
Date
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Appendix 5

Data Validation Supporting Documentation



BHI-01433
Rev. 0

APPENDIX A

RADIOCHEMICAL DATA VALIDATION CHECKLIST

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION
LEVEL: A B O D E

PROJECT: Zp l -.%I ( DATAPACKACiE: 1

VALIDATOR: "j- LAB: DATE:

CASE: SDG: 14 1 qj

ANALYSES PERFORMED

ao. so ^^.w^.ses

6 P 2^^
SAMPLES/MATRIX ( 2 c Y t 11/ 2. ZC

Sat

1. Completeness ..........................................................................................:....................... ^kN/A

Technical verification forms present? ...........................................................................Yes No N/A

Comments:

2. Initial Calibration (Levels D, E) ......................................................................................J, N/A

Instruments/detectors calibrated? .................................................................................Yes No N/A

Initial calibration acceptable? .. ....................................................................................Yes No N/A

Standards NIST traceable? ...........................................................................................Yes No N/A

Data Validation Proeedurejor RadfocAemiaal Analysis
Ocmher 7Im , .± ^ 4. t V`t,"

^,:._,::,> ,.;.. 1



BHI-01433
Appendix A - Radiochemical Data Validation Checklist Rev. 0

Standards Expired? .Yes No N/A

Calculation check acceptable? .....................................................................................Yes No N/A

Comments:

3. Continuing Calibration (Levels D, E) ............................................................................... N/A

Calibration checked within required frequency? ... ......................................................Yes No N/A

Calibration check acceptable? ......................................................................................Yes No N/A

Calibration check standards traceable? ........................................................................Yes No N/A

Calibration check standards expired? . .........................................................................Yes No N/A

Calculation check acceptable? .....................................................................................Yes No N/A

Comments:

4. Background Counts (Levels D, E) ....................................................................................*A

Background Counts checked within required frequency? ..... ...................................... Yes No N/A

Background Counts acceptable? ..................................................................................Yes No N/A

Calculation check acceptable? .....................................................................................Yes No N/A

Comments:

Data Validation Procedurejor RadiochemicaJ Analysir ^ 4'^ f + !„*'a
tl,.n...^mn.

^.r^se_:



BHI-01433
Appendix A - Radiochemical Data Validation Checklist Rev. 0

5. Blanks (Levels B. C, D, E) ............................................................................................... ON!A

Method blank analyzed within required &equenc}R .................................................. Y o N/A

Method blank results acceptable? ............................................................................... No N/A

Analytes detected in method blank? ........................................................................... No N/A

Field blank(s) analyzed? ..............................................................................................Yes
G

N/A

Field blank results acceptable? ....................................................................................Yes No

Analytes detected in field blank(s)? .............................................................................Yes No !

Transcription/Calculation Errors? (Levels D, E) .........................................................Yes No

Comments:

1'11-1 1"hA.1,_^'l^l.^_ '^-- lff cn..w ^•, -+'tn

6. Laboratory Control Samples or Blank Spike Samples (Levels C, D, E) .......................... 13 N/A

LCS BSS analyzed within required frequency/1 ...................................................... Y No N/A

LCS/BSS recoveries acceptable? ................................................................................ No N/A

LCSBSS traceable? (Levels D,E) ...............................................................................Yes No /

LCS/BSS expired? (Levels D,E)..................................................................................Yes N !

LCSBSS levels correct? (Levels D,E) ........................................................................Yes N

Transcription/Calculation Errors? (Levels D, E) .........................................................Yes No

Comments:

7. Chemical Carrier Recovery (Levels C, D, E) ........................................................1:;;:.)^MA

Chemical carrier added? ............................................................................................

Chemical recovery acceptable? ....................................................................................Yes

Chemical carrier traceable? (Levels D, E ) ..................................................................Yes No^

Data Validadon ProcedureJor Radiochemical Analysts
October 2000 ..

(_t',



BFII-01433
Appendix A - Radiocltemical Data Validation Checklist Rev. 0

Chemical carrier expired? (Levels D, E) .....................................................................Yes

Transcription/Calculation errors? (Levels D, E) ..........................................................Yes No

Comments: "n tii " uni M^
-26

8. Tracer Recovery (Levels C, D, E ) ................................................................................... O N/A

Tracer added? ............................... .......................................... Y®No N/A

Tracer recovery acceptable? ....................:...................................................................Ye^ N/A

Tracer traceable? (Levels D, E ) ..................................................................................Yes No /

Tracer expired? (Levels D, E) ......................................................................................Yes No /A

Transcription/Calculation errors? (Levels D, E) ..........................................................Yes No

Comments: A. Zq 1 - 16L-4 -- QY 7-

9. Matrix Spikes (Levels C, D, E) ......................................................................................... ON/A

Matrix spike analyzed? ................................................................................................Yes SN/A

Spike recoveries acceptable? ........... .......................................................................... cs No N/A

Spike source traceable? (Levels D, E) ....... ..................................................................Yes No /

Spike source expired? Levels D, E) .............................................................................Yes No

Transcription/Calculation Errors? (Levels D, E) .........................................................n'Yes No

Comments: NO }e+s..Q. V e,r GC ^ "$ r aW'f

Data Validation Procedurefor Radiochemical Aaalysis
n..a... omn .^^^1,1',

0,_ " i.,..



Blil-01433
Appendix A - Radiochemicai Data Validation Checklist Rev. 0

10. Duplicates (Levels C, D, E) ............................................................................................ 0 N/A

Duplicates Analyzed at required frequency? ................... ........................................... o^TJA

RPD Values Acceptable? ................ .................:.......................................:.................. No N/A

Transcription/Calculation Errors? (Levels D. E) .........................................................Yes No^
lJ

Comments: P P- t 3 7 D e! r^o ♦ rru... ^. Ie^(.,,, 7

11. Field QC Samples (I,evels C, D E)

Field duplicate sample(s) analyzed? ...............

Field duplicate RPD values acceptable?.........

Field split sample(s) analyzed? .......................

Field split RPD values acceptable? .................

.......... 13 N/A

...............................YesN® N/A

...............................Yes No^

...................... .......^s N/A

...............................Y^esNoa

Performance audit sample(s) analyzed?.......................................................................Yes® N/A

Performance audit sample results acceptable? .............................................................Yes No^

Comments:

12. Holding Times (All levels)

Data Yaltdation Procedarejor Radfochemica! Analyssis j

Ilrtni.^^'111/N1

Are sample holding times acceptable? .......................................................................ONo N/A



BHI-01433
Appendix A - Radiochemical Data Validation Checklist Rev. 0

13. Results and Detection Limits (All Levels )........................... O N/A..........................................

Results reported for all required sample analyses? ................................................... e io N/A

Results supported in raw data?(Levels D, E) ...............................................................Yes No

Results Acceptable? (Levels D, E) ..............................................................................Yes No

Transcription/Calculation errors? (Levels D, E) ..........................................................Yes N /

1vIDA's meet required detection limits? .......................................................................Yes (ONA

Transcription/calculation errors? (Levels D, E)...........................................................Yes No(D

Data vnrrdaaon P,ocedwr+efor scdochsmkaf d,wlysit
.,_..a._ ,nn„ (

, •"I..:^
'.^ ,.. . , . IS
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BBERLINE SERVICES/RICHMOND
S711PLE DELIVERY GROUP H1481

R108152-04 Method Blank

METHOD BLANK

SDG 7070

Contact Melissa C. Mannion

Lab sample id R108152-04

Dept sample id 7070-004

Client/Case no Hanford SDG 8:1481

Contract No, 630

Client sample id Method Blank
Material/Matrix SOLID

SAF No B01-058

ANaLYTH CAS No
RESIILT
pci/g

2a ERR
(COUNT)

IB)A

pci/g

RDL

PCi/4
QVALZ-
FI=R8 TEST

Tritium 10028-17-8 15.8 32 53 400 U H
Carbon 14 14762-75-5 0.369 2.3 3.9 50 U C
Nickel 63 13981-37-8 -161 520 900 30 U NI_L
Total Strontium SR-RAD -6.47 120 250 1.0 U SR
Technetium 99 14133-76-7 -1.62 1.2 3.0 15 U TC
Thorium 228 14274-82-9 11.0 11 42 U TH
Thorium 230 14269-63-7 11.0 55 93 1.0 U TH
Thorium 232 TH-232 -5.48 11 42 1.0 U TH
Total Uranium (ug/g) 7440-61-1 0.420 0.13 0.28 0.10 U T
Uranium 233 0-233/234 26.3 35 67 1.0 U U
Uranium 235 15117-96-1 10.6 21 81 1.0 U U
Uranium 238 U-238 8.78 18 67 1.0 U U
Neptunium 237 13994-20-2 48.0 48 72 1.0 U NP
Potassium 40 13966-00-2 U 2.7 U GAM
Cobalt 60 10198-40-0 U 0.33 0.050 U GAM
Cesium 137 10045-97-3 U 0.23 0.10 U GAM
Radium 226 13982-63-3 U 0.60 0.10 U GBM
Radium 228 15262-20-1 U 1.0 0.20 U GAM
Huropium 152 14683-23-9 U 0.50 0.10 U GAM

Huropium 154 15585-10-1 U 0.76 0.10 U OAM

Europium 155 14391-16-3 U 0.25 0.10 U GAM
Thorium 228 14274-82-9 U 0.22 U GAM
Thorium 232 TH-232 U 1.0 U GAM
Uranium 235 15117-96-1 U 0.47 U GAM

Uranium 238 U-238 U 31 U CiANI

Americium 241 14596-10-2 U 0.13 U GAM

200-TW-1 & 2 - Soil Sampling

METHOD BLi1lOLS

Page 1
S910I71RY DATA SECTIOiP

Page 10
1

. _ .r _.^.. J

Lab id TMANC
Protocol Hanford

Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 11/19/01



SBBRLINL SBRVICSB/RICHMOND

SAISPLB D$LIVSRY GROUP E1481

R108152-08 Method Blank

MSTHOD BLANK

SDG 7070 Client/Caee no Hanford SDG H1481

Contact Melissa C. Mannion Contract No. 630

Lab sample id R108152-08 Client sample id Method Blank

Dept sample id 7070-008 Material/Matrix SOLID

SAF No B01-058

RSSULT 2a ERR 10)A RDL QIIALI-

ANALYTY ChS NO pCi/g ( COUNT) pCi/g pCi/g HIBRS TEST

Plutonium 238 13981-16-3 359 720 1100 1.0 U PU

Plutonium 239/240 PU-239/240 0 240 920 1.0 U PU

200-TW-1 & 2 - Soil Sampling

QC-BLANK #40130

1BTHOD BLhiQ1CS

Page 3

SDEO(ARY DATA SYCTION

Page 12 C C^Iid? P,j
^..P- (., .,.. 3

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 11/19/01



EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP 81481

R108152-11 Method Blank
METHOD BLANK

SDG 7070 client/case no Hanford SDGH1481

Contact Melissa C. Mannion Contract No. 630

Lab sample id R108152-11 Client sample id Method Blank

Dept sample id 7070-011 Material/Matrix SOLID

SAP No B01-058

RESULT 2aSRR 1®A RDL QW1LI-

11N71LyTS CAB NO pCi/g (CO4NT) pCi/g PCi/g FIERS TEST

Neptunium 237 13994-20-2 .145 290 440 1.0 U NP

200-TW-1 & 2 - Soil Sampling

I
QC-BLANK 40179

METHOD BLANKS

Page 4

SUMMARY DATA SECTION

Page 13

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 11119/01



EBERLINE 3ERVICES/RICSMOND

SAMPLE DELIVERY GROUP E1481

R108152-14 Method Blank
METHOD BLANK

SDG 7070 Client/Case no Hanford SDG H1481

Contact Melissa C. Mannion Contract No. 630

Lab sample id R108152-14 Client sample id Method Blank

Dept sample id 7070-014 Material/Matrix SOLID

SAP No 801-058

RESULT 2a ERR 107A RDL QII71LI-

aNALyTi CAB NO pCi/g (CODmT) pCi/g pCi/g HI3RS TEST

Americium 241 14596-10-2 178 300 430 1.0 U AM

200-TW-1 & 2 - Soil Sampling

I
QC-BLANR 40214

METHOD BLANKS

Page 5

SWIkMY DATA SECTION

Page 14

Lab id TMANC

Protocol Hanford
Version Ver 1.0

Form DVD-DS

version 3.06

Report date 11/19/01



ESERLINS SERVICES/RICHMOND
SNiLO DELIVERY GNOHP N1481

R108152-03
LAB CONTROL SAMPLE

Lab Control Sseple

SDG 7070

Contact Melissa C. Memion

Lab smple id $j08152-03

Dept saeple id 7070-003

Client/Case no Nenford SDG H1481

Case no No. 630

Client sanple id Lab Control Saeole

Material/Matrix SOLID

SAP No B01-058

ANALYTE

RESULT

pCi/S

26P ERR

(COIRIT)

MDII

pCi/S

RDL

pCi/S

OUALI-

FIRRS TEST

ADD®

pCi/S

21 ERR

pCi/S

REC

S

3o UITS PROTOCOL

(TOTAL) LIMITS

Tritiw 4750 100 51 400 N 4930 200 96 84-116 80-120

Carbon 14 8780 180 .23 50 C 11300 450 _n 87-113 80-120

Nickel 63 126000 2300 930 30 Nt L 132000 S300 95 84-116 80-120

Total Strantiae 23400 720 170 1.0 SR 23000 920 102 83-117 80-120

Technetioa 99 1360 26 6.0 15 TC 1310 52 104 53-117 80-120

Thoriu 230 12300 790 714 1.0 TN 11200 450 110 85-115 80-120

Total UraniuN (uG/0) 1790 200 2.e 0.10 Uj 1810 72 99 78-122 80-120

Uranium 233 9000 990 520 1.0 0 9660 390 93 82-118 80-120

UraniuN 235 8300 950 130 1.0 U 7850 310 106 79-121 80-120

Uraniu 238 10200 1100 500 1.0 U 10500 420 97 82-118 80-120

Neptuiiua 237 10900 950 54 1.0 NP 11900 490 92 85-115 80-120

Cobalt 60 24.6 0.58 0•25 0.050 GAN 25.2 1.0 98 77-123 80-120

CesiuN 137 30.2 0.51 0.28 0.10 GAM 29.0 1.2 104 76-124 80-120

200-TY-1 & 2 - Soil Sasplirq

I
OC-LCS 39876 7777771

LAB CONTROL SAMPLES

Page 1

SUMMARY DATA SECT)al

Page 15

CFl^f?l1
,..r i

..^kj

Lab Id TMANC

Protoeol yap}ord

Version Var 1-0

Form DVD-LCS

Venion 3.06

Report dsa 11/19/01



BBSRLINB SBRVICBS/RICBNOND
SMqLE DELIVlRT OROIM 01481

R106152-07
LAB CONTROL SAffiPL8

Lab CaKrol Saiple

SDG 7070 Client/Csse no tlanford SDG R1481

Contset Melisas C. Msmion Case no No. 630

Lab seaple id R108152-07 Client sanple Id Lab Control Samle

Dept saaple id 7070-007 Matertal/Metrix SOLID

SAF No 801-056

RESIlIT 2e ERR MDA RDL aMN.I- IIDDED 20 EN REC 36 LL(TS PROTOWL

ANRLTTE PCi/Y (COIMT) PC1/Y PCi/R FIER! TEST pCi/R PCi/D Y (TOTAL) LIMITS

PlutoMus 238 139000 12000 11 00 1.0 PO 136000 5400 102 84-116 80-120

Plutoniua 239/240 151000 13000 860 1.0 PU 145000 5800 104 53-117 80-120

200-TY-1 & 2 - Soil Sasplirq

I
OC-LCS 040129

LM C0117ROL SMIiIES

Pew 2
SIMIRRT DATA RECTIOM

Page 16 cnf. r, ^, ..

! ,. , .. .;^

leb id TW1MC

Protocol HaMord

Version Ver1.0

Forw DVD-LCR

Versiort 3.06

Report date 11/19/01



EBERLINE SERVIC&S/RICBffiOND
SANPLE DELIVERY SRONP M1481

R108152-10

LAB CONTROL SAMPLE
Lab Control Sasple

SDG 7070 Client/Case no Nanford SOG N1481

Contact Melissa C. Namion Case no No. 630

Lab sasple id R108152-10 . Client semPte id Lab Control Saeole

Dept sriple id 7070-010 Material/Matrix SOLID

SAF No 801-053 ..

RESULT 20 ERR ia1 ROL OOALI- 1NDE0 2a ERR REC 3e lI1TS PRpTOC01

ANALTTE pCi/R (COUMT) PCi/Y PCi/p FIER6 TEST pCi/Y pCt/Y % (TOTAL) LINITS

Neptuniua 237 106000 8100 430 1.0 NP 106000 4200 100 85-115 80-20

200-TY-1 & 2 - Soil Saepling

I
GC-LCS 40178

LAB COIfTpOL SAIPLES

Pege 3

SLRNAItT DATA SECTIOM

Page 17 ^^ ..^ •..1 ^, > ^ ^ 1

Lah id IMNIC

Protocol Nanford

Version Ver 1.0

Forf OVO-LCS

Version 3-06_

Report date 11/19ro1



EBERLINI4 SERVICES/RICHMOND

SRMPLE DELIVERY GROIP 111481

R108152-13

LAB CONTROL SAMPLE
Lab Control Saaple

SDG 7070 Ciient/Case no Hanford SD6 H1481

Contact Melissa C. Mamion Case no Mo. 630

Lab sapLe id R108152-13 Client saaqle id Lab Control Saaole
Dept aenple id 7070-013 Material/Matrtx SOLLD

SAF No 80 t-058

RESIHT 20 ERR MDA ROL DLNLI- AODED 2s ERR REC 30 UITS PAOTOC01
AMRLTTE pCi/S (COUMT) RCi/S pC1/R FtERB TEST pCi/9 PC1/9 % (TOT11L) LIMITS

Mericiua 241 100000 12000 1500 1.0 AM 95600 3800 105 79-121 80-120

200-TY-1 & 2 - Soil Saoplirq

I
CC-LCS 40213

LAB CONTROL SMiLES

Page 4

SlRM11Rt DATA SECTIOM

Page 18 .^^.^:.r ^.... a

Lab id TMNIC

Protocol anford

Version Var 1.0

Fors DVD-LCS

Veraton 3.06

Report date 11119/01



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GRpF N1481

R108152-05
DUPLICATE

B12C89

SDG 7070

Contact Melissa C. Namion

DUPLICATE

Lab saaple id R108152-05

Dept sasple id 7070-005

% solids 88.3

ORIGINAL

Lab sample id R108152-01

Dept saaple id 7070-001

Received 08/29/01

It solids 88.3

Client/Cass no Nanford SDG H1481

Case no No. 630

Client sasple id 612C89

Location/Matrix B-7A/200 E ^LIQ__

Collected/Yeieht 08/231O1 01e30 463.0 a

Custody/BAF No 801-058-166 B01•O58

ANALYTE

DUPLICATE

pCi/B

20 ERR

(COUNT)

IOA

pCi/B

RDL

pC[/N

OIIALI-

FIERS TEST

dIIGINAL

PCi/G

2o ERR

(COIAT)

MDA

pCf/G

OUALI- RPD

F(ERB %

3o PROT

TOT LIMIT

Tritiuq 13.8 11 18 400 U N 11.6 8.2 13 U
Carbon 14 0.228 2.3 3.8 50 U C 1-40 2.1 3.6 U -

Nickel 63 -47.9 530 910 30 U NI_L -175 540 420 U -

Total Strontium 963000 6100 320 1.0 SR 940000 6200 330 2 21

Tachnetiua 99 25.5 2.3 2.2 15 TC 32.9 3.6 4.0 25 31
Thoriua 228 -31.0 62 140 U TN 0 23 54 U

Thorium 230 - 23.1 62 110 1.0 U TN -11.2 56 99 U

Thoriua 232 7.69 15 59 1.0 U TN 5.61 11 43 U -
Total Uraniun (uB/R) 51.4 5.4 0.28 0.10 8 UT 51.3 5.4 0•28 8 0 29
Uraniue 233 11.7 23 45 1.0 U U -40.0 40 150 U
Uraniuq 235 0 14 54 1.0 U U 0 48 190 U -

Uranius 238 11.7 23 45 1.0 U U 60.0 80 150 U

Potassium 40 218 91 84 GAN 236 51 47 8 76

Cobalt 60 U 9.2 0.050 U ORM U 6.1 U -
Cesiun 137 103000 200 47 0.10 GAN 102000 100 31 1 32
Radius 226 U 61 0.10 U GAN U 49 U -

Radius 228 U 49 0.20 U GAN U 31j U -
Europiua 152 U 170 0-10 U GRN U 110 U

Europius 154 182 39 36 0.10 GRN 200 25 21 9 48

EuropluR 155 U 220 0.10 U GAN U jQQ_ U -
Thorfua 228 U 73 U GAN U 48 U

Thorium 232 U 48 U GAM U 31 U

Uranlua 235 U 190 U GAN U 130 U

Uraniuia 238 U 1900 U GAN U 1200 U

Americium 241 4920 81 110 GAN 4920 53 70 0 32

200-TN-1 & 2 - Soil SamplinB

DUPLICATES

PaGe 1

SUMIYIRY DATA SECTidI

Page 19 F-k !

Lab id TMANC

Protoeol Nntford

Version Wr 1.0

Form OVD-DIP

Verslon 3.06

Report date 11/19/01



EBERLINE SERVICES/RICHMOND
SAINLE DELIVERY GROUP 81481

R1D8152-09
DIIPLICAT!

Bi2C8D

SDG 7070 Client/Case no Bseford SDG N1481

Cantsct Netissa C. Nannion Csse no No. 630

DUPLICATE dtIGIBAL

Lab snQle id R108152-09 Lab swQle id R108152-01 Client saxple Id g12C89

Dept sewpte id 7070-009 Dept seeple to 7070-001 Loeatien/Natrix B-71L/200 E }OLID

Received 08/29/01 Colleeted/Veipht 0B123/01 01:30 463.0 a

% solids 88.3 X solida 88.3 Custody/SAF No 801-058•166 801-DSB

DUMICATE 2e ERR RDA RDL GURLI- ORIGINRL 2a ERR NDA OINR.I• RPO 3s PROT

ANALTTE pCi/s (COUNT) pCi/B pCi/p PIERS TEST pCi/B (COUNT) pCi/B FIERS % ToT LIMIT

Plutoniux 238 777 670 851) 1.0 U PU A81 480 QjQ^_ U
Plutoniua 239/240 1SB000 14000 ^ 1.0 PU 153000 14000 pj,^ 3 22

200-TW-1 & 2 - Soll Ssspliry

I
YC-DUPNIAI 40131

DOPLICRTE8

Page 3

8USYIRI DATA fECTId

Pspe 21

Lab id TNANC

Protoeol NsIferd

Versian Vsrr 1.0

Forls DVD-DUP

Version 3.DK I

Report date 1111q/01



ESERLINE SBRVICBS/RICHMOND
SAIPLE DELIVERY GRCIJP 01481

R108152-12

DUPLICATE
B12C89

SDG 7070 Client/Case no Hanford SDG H1481

Contact Melisea C. Memion Case no No. 630

DUPLICATE ORIGtR11L

Lab sseple id R105152-12 Lab sempte id R108152-01 Client saaple id 812C89

Oept saspte id 7070-012 Dept sample Id 7070-001 Location/Matrix 0-7Al200 ESOLID
Received 08/29/01 Cotlacted/ueiaht 08/23/01 01:30 463.0 a

X solida 88.3 X solids 88.3 Custody/SAF No DQ1-058-16¢ 111-051

DUPLICATE 20 ERR IDA RDL QlAt.(- ORIGIRAL 20 ERR IDII OUiILI- RPD 3o PROT
AMILL7TE PCi/B (CqAIT) PLI/B PC1/B FIERS TEST PCi/B (COUMT) PLt/B FIERS 2 TOT LIMIT

Hephniua 237 398 400 600 1.0 U RP 24.3 97 19^ U

200-TY-1 & 2 - Soit SaaQlirq

DC-Dt"1A1 401B0

DUPLIGTES

Page 4

SUMMART DATA SECTIGR

Pape 22

1P {
,

Lab Id TMiYK

Protocol HanfoM

Version VN 1.0

Form oVD-Dw

Version 3.06

Report date JjZj2jQj_



EBERLINE SERVICES/RICHMOND
SANPLE DELIVERT GRQIP 111481

R108152-15
DUPLICATE

812C89

SOG 707D Client/Case no Hanford SDG H1481

Contact Melissa C. Mamicn Case no No. 630

DfPLICATE ORIGIMAL

Lab saaQle id R10B152-15 Leb sssple id R108152-01 Client saeple id 91ZC89

Dept sasQle id 7070-015 Dept sasQle Id 7070-001 Locatior+/MStrix S-7A/200 E SOLID

Received 08/29/01 Cotlected/Weight 08/23/O1 01:30 463.0 a

% solids 88.3 % solids 88.3 Custody/SAF No 801-058-166 801-058

DUPLICATE 26 ERR
.
IDA ROL R7MLI- ORIGIMAL 20 ERR MDA OMALI- RPD 30 PRO

AMALYTE PCi/Y ( COIMIT) pCi/R PCi/9 FIERS TEST PCi/s (COIRIT) pCi/9 FfERS It TOT L1M1'

Mericius 241 6380 950 610 1.0 AM 5690 1600 ^7 11 47

200-1Y-1 & 2 - Soil Safiplirg

GC-DUPOtA1 40215

DUPLICATES

Pape S

SIMNRt DATA SECTION

Page 23
r^., .r J

Lab id TK40C

Protoco( Manfwd

Version Ver 1.0

Forn DVD-DUP
versicn 3-06

Report dste 11/19/01



EBERLINE SERVICES/RICBMOND
SAMPLE DELIVERY GROUP N1481

R108152-06

MATRIR SPIKE
812C89

5pG 7070 Client/Case no Nanford SDG 81481

Contact Melfsse C. Mamion cGse no No. 630

INTRIX SPI1E ORIGIMAL

Lab senp/e id R108152-06 Lab semple id g108152-01 Client esqp(e id 812C89

Dept saeQle id 7070-006 Dept saspie id 7070-001 Location/Matrix 8-7A/2OO E SO.ID

Received 08/29/01 Coilected/Weipht 08/23/01 01:30 463.0 a

% solids 68.3 CustodY/SAF No 001-058-166 801-058

SPIKE 2e ERR MDA RDL OLALI- ADDEO 2a ERR ORIGINAL 2o ERR REC 3e LMTt PROtOCd

ANALTTE pCi/y ( CDUIT) pCi/R pCi/R FIERS TEST pCi/y pCi/y pCi/R (COINIT) %(TOTAL) LIMITR

Tritiia 7560 76 17 400 % N 9550 380 11.6 8.2 _n 87-113 60-140

200-TY-1 d 2 - Soil Samplinp

I
OC-MSR1 39679

MATRIX SPINEs

Page 1

SURIARY DATA SECTION

Pape 24

Lab Id TWWC

Protacol Nnrford

Vetsian V*r 1.0

Fere 01m-188

Version 3.06

Report date 11/19/0t
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